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separating pattern or hole pattern by using a fine 
pattern forming material which mainly contains a 




water-soluble resin, a mixture of water-soluble resins, 
or a copolymer of water-soluble resins, and causes a 
crosslinking reaction in the presence of acid. 




SOLUTION: A fine pattern forming material which 



mainly contains one water-soluble resin, a mixture of 
two or more of water-soluble resins, or a copolymer 
of two or more of water-soluble resins, and causes a 
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crosslinking reaction in the presence of acid is used. In the manufacture of a 
semiconductor device, a resist pattern 1a containing a material generating acid by 
exposure is covered with a resist 2 containing a material crosslinked in the presence of 
acid. The acid is generated in the resist pattern 1a by heating or exposure, and a 
crosslinked layer 4 generated on the interface is formed as the covering layer of the resist 
pattern 1a to thicken the resist pattern 1a. Thus, the resist hole diameter and the 
separating width can be reduced. 
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[00 3 5] ZZX\ &2<r>Vi;XY2£.m\^t>tlhtt 

mz^xmrntz. %2<r>wxvb lt«. ^<stt 

J>SV^i^^c02®StUi<Ofi^WfflV^fl 
ftWBuMt*. m2<0^vXhfcLTlg-&iB!l5:fflv^S 

mwt. ztit><nM®®mt. mmim^vx 
htm. h&wti&g.itzRi&ffiKMzji'). 
miffi£ttix&<mzm%zti&t,e>Tit&\ 
[0036] &,2<r>wx v£m^t>tiz?mmm 
mwmmtixtt. H4 3 a. *yr?y 

>i&. ^';t*-;pr-fe^-;K tfyt'x/ptroy h*y s 

XW-)VT)V3-)V. iW3-VUV4 $y, ^Dxf- 

-^rsyffisi, tfyry/i-Tsy. *=wyy*& 

[0037] c*ifeo*jitt*iBtt, i mm. t>hwt 
2wmui±<7)mizmt txm^x t «t < . tjsoss 1 o 



[00383 Xfc. m2<0VvXhtfflV^Cfc*<t'# 

u>mm. xf-uyfiW, x^-uyg^/utfySSfrfc' 
ag&R&fflU *5$y. TA^i^f-uy*?* 

y. fttfajt^svaam* "W*rr*5>\ 

[003 9] $&(=82<0^S/*XhfcJ8V^iiS£ttW 
«HK0*tt*4v^4a^ftft:. Hfc<±*LfcJ:3Sr* 

zbi>jmxh&. mm. fl*wt«, »2ww^ 

ft. S6««<0fi«^}ett*HWiTV^. =3ri5. ^20 

[0040] 5rt$. ai^l/yxw^-yia^ 

SrHST# Sit (i5fetc^ IK b is 0 T* 6 fr\ C O 
»20U^h2i:UT; R^EtttfOftV^i 

5 0°C) *friZbtfS.&U\ C«o%&. «itf. M 
mizii. W,2<r>Wsxhtt®b lt. ^yt'^r-t 

[0041] mz. *3whh*jv^t(4. mi^i^yxh 

ltm2<0Pyxh2t^agRfES-itaffllL. ^lcOU 
WW^-yi a±(cm§<xS3HfJl4cr)/pAS:»J 

*10U2/XMk»20I/S^xf2i:ORjastt» SSI 
[ 0 0 4 2 ] SSI COW VX Y b m 2 <T>V VX V b 

m><rM\m*. 7u*.xm-<mmzs.h*&b. %2 
nvvxYmmm&kwm-hWthh . 
ffyru^xmrn^mb ixa. ( 1 ) Ms 1 <nvvx 

hW-y 1 a'VOgftfifclSlrt- ( 2 ) MB ( S 
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mmm-hh. fln&LT&^-r i>i«3 (mbb$ 
( 3 > amimmhnmmmw&L. * 

<o&-&ib£P&t i z bliz£<0* mtoUlSxhbnR 
BattVmt** (4)*jBtt«fflH=, 3iS=5r*JBtB! 

[0043] L»vwfk. ztihcommz&mw 

it. -7cWJc8BES*L*tOTt*Sr<. ( 1 ) %1<n\s 

vx btmb mm-t&m 1 hWfltoRjBtt. 

(2) MHOI/^Wt^^fljMK. M. (3)& 

^t-ts^gs^KJf. (4 ) m*im%mm&. *> 
<m$uz£«), fmz&tt&zbma^xti*). 

tztb. SaRC*«9I*afflr*«^fctt. ±i*U:R0 

4S4U>. »2o>5;xn=jav^*i6*» 
ffl^5»f4coaa. mmg&zb'izisiix. & 

[0044] sflrtJ. g^Ol'v'Xhtffifc. xfl/y/ 

wm^msmbtatxiiXw ta+ xmwxy 
ttmizmtx. js.m&fo±.$:mbLx. mmm* 

[0045] fll2au§;xhicl9vi6*iAttKlc 

OWCfWH-*. »20^5/*XHcffl^6Jffl|fc(l, £ 
*tf, %2ff)\y t JXY<7)mmbLX\,t. * <«*) . 4 
[0046] *fcS^t6«F«i: LTtt, m&X't>tl 

hzbm&x-h*). ^oxsi/xvizm^bw&m 
m&tz'&hitx. mi<?)u~sxhw->m#i%^ 

1 0 0 4 7 ] ST . Ja±«0W«i« 1 <0£ffi 



uyxh*fi-yim&ti>iim£^xmwt&. m 

**\ 06 (a) - ( c ) <7)Xmit. 03(a)- 

(c) bmmx'bz. me (cj^oc. s2«n/>? 

*WB2£#*U:flL fcfc> H6 (d) fcjjcfj: o 
6. 9. 06(e) tzijcti mftZti*: 

miza^x. *iows;*m*-viaWW-** 
201/yx h 2o^ffitt)g(caet§a4 taw?* . 

[0048] -£?)&<O06 (f ) OISfcL 03 (f ) 

UT. 06 (f ) fe*#-j:dfe, **fHHR3««Wl5 
*ufe«Wr«, SI 1 <r>VVx YJ^-y 1 a<0±tlB» 

»4*»*u ^offlo^T-affii^u^b^-^- 

fc t J: 0 s ¥*Sf*Sfi 1 ±-eSlKWfc*l3K LX . SftSI 
#i:*W6*fl*BBIU fR2(0Ui;xhrt9->1ffi 

iwsxw->b<m%&#£t$»x. 

[ o o 4 9 ] a 7fcL i ^>Bfa*«ro»a 

^ffi(O7-n-feX7a-0T-aS. 07 (a)~ 
( c ) OIg(i, 02 ( a ) ~ ( c ) 0 
7(c) <7)£olz. 9i20>l'i?Xhm2£fB&lt&t* 

mz. 07 (d) iz^-txoiz. ¥m&m®.3ff)Mm 
ntimmv^mmm 6 x-mt i . *nm<mmictt 

VX. VT**mtt&. mz. 07 (e) ffiJMV. 
[0050] *<momi ( f ) 02(f) 

LTv 07 (f) t^-riat, *»«^Hg3^a^ 
fifctwrctt, micr>\si;xh>*?->i aco±(cs?ig 

«45r)B«L, fcOfS^Sl^CtimicOUvXb^- 
[ 0 0 5 1 ] fiUb. *mWW8L3 KJiKSWWKlU^X 

3©±ti»feh.i*. ^mfmm.nmMrv-txizft t 
x. '>vay&m%b'<vtm®n±tzjmtz®&i> 
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iz&^xtm*imxf><o. m£.mttiW8<7)±.\m 
fg&tihh<?rQhh. ztihzmkLx. tmtt&ttt 

[00 52] ttz. *fflUZ&\.\Xits ±&<r)£olzB 

<7?mmm>& wt&mis&z <vtmwm*x. 
+y?i. ^m&wmzwMx^-x. *>&\,mmm* 

[0053] m&<mm2 . ms^t. zm,w?mm 

tztb(07n-bxyu-mX'b&. 01fcJ:tf08£#PI 

ix. z<Dm&^>mm2ff)WLimmu i Jxh^-ycr) 
mmm. %Mzztizm^fc¥mt*mm<7)Wkm 
mw-tz. 

[0054] jfr*\ 08 (a) fc^-riafc. *mm 

h 1 1 ?r»51-5 .Il<01/yXMl teTU^-? 

(7o~ioox;-C'i^gjg<7)fi«ia) «sw:t*, h 
s^yy^sut^a^mw mi<ow&'*?-y 
astsvxrzm^ft&mytth msxitmix^ 

h) . 08 (b) tt£3LT«*3*ufc*l«>w;xh 
1 Otmt LT It . »iS<D®<S 1 L£ <04*6» 
BS-TS. Sl<01/»Mll:ti«K LT 

[0 0 5 5] d^a. ^£JSt, PEB (10-13 
0-C) TSMSIU UiSXhVMmg.Zftl.Zittzm. 
TMAH (^K^^TV^'^W Ko^lM 

H) m2.offiiWmmzm^xm®-t?>. znm. 
h. z<r)fmmtm$*i'y?%jB£.&mz>&. m 

Xlt. V&kcoi'i/xhTa-txizX&i'i/xhJ-if-y 
[0056] &IC08 ( b ) W-ymm. 08 

(c) izoktzoiz. *mte&tfL3±iz. wx&eizi 
i z®Mi%^®miz®frzixfzm2coui;x m 2* 



awe*, *i&m?t>h. *em&Mm* m 

«» ®tr>$* : sy-7Kmzmh-hti#>. mmmiz 
wczthzbimtLw 

[OO571&K08 (d) izmtoiiz. zmmtii. 

3S:|^l(6 0~l 3 0*0) U JRiai/StehW 

-y\ i aiz%£ti6^co®&®m*hm?>miiiz 

X*). %,2<r)VVxy\2<7m\<n\sVxvw-y\ 

i ^b^mmx%mm:%z^h . ztuzx 

*). W.l<r)WJxY^-y\ l aS-&g-f&J;3t£ 
Lfc^fl 1 AiM2ff>WJX V 1 2*fc 

[0058] mz. 08 (f ) IzffrtXdiz. *ttz 

it. TUAnm<r>wm.im^x^2ff)VVxY\2<n 
mLxi^m&mmmth. BLhM&mzt 

*). *-W9-y<7)*->Wt&ttzlt. vAyn?- 
yvyitm®*m>hLt:vvxYw-y. *>&ui, m 
&m -yv>wmz ifck Ltz u vx v w-y 
hzbm&bttz,. 

[0059] V±CD£ 0 IZ. Z <T>WL<mm. 2 fcrfcttl. 
m\<r>WJXY\ Ut. »3lHCJ:->TMt«4S*4* 

g*%< .\sy-xvmi mizm-ktsi o tci^E§ 

fctrti, Afrxymmcomrmtwmxb&tf. 
isvx vmw.£M&thz bmwx-btiimizmzii 

[0 0 60] ttz. zmMftmvvxvw-y*. 

&m<n*mmMcr>±.<izBl$.L. Ztl*~?X9bLX. 

smwm^zwm^nx^-xhh v M4»»ar*- 
^mm-izbit. Mz&KtMmmi bm® 

[oo6i] mm<7>mm3 . 09 a. z<n%w<r>9m.<r> 
m.3<7)Wftm\si>x y^-ycmmmmm- 
h fztb?>7v±x y u-mx-h h.mi mfm 9 £■#($ 
Lxzomm<mm.3<r)um^\yi/xvn9-y(nm 
timm. %bwzzixm^te¥m#&&e>w&}mz 

[0062] ifcf. 09 (a) IZjUi-XotZ. 

M3I.Z. %\<r>vvxv2 "%\<r>vvx 

h2nz7v<-9 (70-1 ooxixiftmrnoim 

®) *»Lfcft, %\<r>vvx\-2 \<rmtmj.zfcl 
x. mtii. Hsyyycnm. 4fctti«*fflv\ 0 

(09TW0^5: i tB&L-rv^) . ClClTfflV^lW 

h 2 1 wtmt txtt, zmnm 1 riftB^ t/c 
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if ztuvm-tz. 

[0063]<Wc, t&mitmiX. PEB (10-13 

o^o x-mmiu>>xh(omm.^±.^ti^ tm 
m.oxmmmm^mmz. H9 <b> c 

0 LTm$ft£moVxXh?V^-:x2 la?;* 

[0 0 64] 09 (b) Wf-yBtftik. 09 
( c ) t^-tJ: a ¥Sf*S«3 fcSttiSfcTiSaiHi 

w&imbLxmft=ti&. z<oxm\zaux,mt s m 

\9>WJxvw-y2 1 a^S^ic^a*, m 

im^xvyx-rt. 

[0065] *<Dfc, 09 ( e ) \Z^ti. o\Z, 8 ltf> 
WJxw-y2\<r)±iz. WtfP&XzS. ^mg-fi 

&v mm\zm*z ti^a? 2 o v vx b 2 2 £^nrt s . 

ddTfflV^^2c7)k^ b 2 2C0««feJ:^(J>^i 

a. nira® 1 x^^ci><7)t mmcohcom^sizm 

<-^ii5. *Ol¥ll&K!S(tfrOT 
6. gS2<9l^Ab2 2tf)»fi&, ^KJEt. 
^20U^Xh2 2^r'J'<.-i?-tl>. ZOU&mit* 

[0 0 66] 09 (f ) ^-Tckdfc. 
fS3^«(6 0-13 0iC) LT\ ^<-2?Srff 
V\ S&l<0Uv;*KK?->'2 1 a*>^(7)g!(0ffij&r. 

<oiiW3fi»Ta»RiS£jB£ . ztuzx*). mi 

cr)]s=JXbW->2 1 a£«35t&<t3fc^«S£ 
6£ Lfc*ttJi4**SI2tf>U>'*;* h 2 2+W»SS*i. 

[0 0 67] 09 (g) iz^tXoiz. frit: 
(i. TMAHf£OS«$£^vt®2^xAh2 2tf) 

yo^lHimhUfcuyx h'*?-yZ%ht tm 
[00 68] &±<?>£olZ. z<?mm<?>Bm3iz£ti 

is. mmmizx*). mwvxwzmmsith 

Xmmkltf. %l<r)U : Jxb^?-y2la±.iZ 



m2(T>wjx Y22 zmthmiz, wm&x\m& 
ifxtzx&mwmti&LxHZ. tkfoxux-nmm 
izxmzmt[Z-exgmt&£iiz-thh<7)X'*>&. 

[006 9] ZWZitzLXBfSLLiZfflWmi' 

i/xvw-y*. %m<7)¥mto&fc±.i,zBf8Li. zn. 
zvxtbix. tmtmfiLtizwMzmxi-xb 

zztit. i?ttz&<j-c9m<mm 1 a * v 2 1 ®m-t> 

[0070] 

imm mz. mBco^mmmmi-sm^uz 
mmmizi\ l \xmw-tz>. -^mmt\ -o£j±<n 
$m<?)Bm£mmzi8r&tfb & or, ttthxmtt 

HiSflll. miOWJXhtLX. S#yv?®mki- 
)l>b7v\zi>>?'Va -;i^e /xf-^T-tef— h £ J?^ 

milsfxb*. SitfxA-JifcSrF, 
ffit^ 8 5*0/7 0®X7V<-7Zm\ WJX 

b^mmm&iiitx&inuisxbimmi. o 
vmxm&iti. mz. ®mmtix. nm>bm 
®%~?x?tLx. muzTFti.?* 
vxttm^x. KinvisxyzmitLiz.. mz, 1 

2 0X1/7 0fy?PEB!mt:fi\>\ M^X. 7)Vi]V 

mm (ytaz&{£Lmtm. nmd3> &m^xm& 

ffv\ 01 0\z^-tio%ftm-4 XZ^-o^VxVrt 
?-yiftti. 

[0 07 1]HifeCT2. mi<7)U } JXbtLX. Jif^ 

vm&t^yY^/yvrvYfrLm&ii. mm 

LX2-^7? Sy&m^Ki&l'iSXbZm^K w 

xbW-yZBfcltz. i-f. mfrisxb*. si 

->x/n-±{C?ST. mmftlzmmfiO. 8umt 
fc&JdfcjSRU:. &\Z. S5K:/70®?7y<- 

^^v\ p vx y *nmm&&%itt: . ^v%t. i 

fflV^T. S3t2rtfo)t„ mz, 1 2 0X:/7 0#TPE 
NMD 3) JfflV>TSSJffV\ 01O{C^-fJ:'3 
[0 07 2] HJS01J3. BlOU^hfcLT, 
LTMJlfA'tiHIiyfA^I^BItfflk* i «U 

IBU^ h S i ^xa-±J;?TF. IslilE^iJjcJ: 0 
nVtil. 0^mfc^SJ:5{=)«MUc. <>:{c, 100 
•C/9 0^T7"y<.-^^ffV\ U^h+OjSjKS:^ 
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1 1 0-C/6 0#-CPEB«UI£?tV\ »WC % 7)Vi) 

vwm (wz&ftzm. nmd 3) zm^xmift 
[oo73]HifiW4. mi<Du : Jxhtix, sot 
w-yzm&it:. a-r, fne^^b^. si^x 

J^ICjfcffitU:. 9 0"C/9 0»T7y*-?fc 
ffW U^h+«)iWt*«iaiS«fc. KrF 
x* ^v»MHMBISfiB£ fflv vt - II 1 iz^tX 5 % 

•?x?m^x. mm'ft^tz. mz. ioo\:/9o 

JfiflSHJk NMD — W) Jffl^TS«?r»V Bl IK 

[0074]fOfeW5. ^lcOU^hfcLT. t -B 

S^«{tJSagl<Ofl:^itl§S^vXh (MELKER, 
J. Vac. Sci. Techno 1 . . Bll (6) 
27 7 3, 199 3)5rfflV^ Uy'XhA7-y$M 

®mmmzxm&$)0. 5 2umt%&£oizf$mL 

ft. ttlz^ 1 20X2/1 8 0 £fT<>K L'^'X 

^umitmt lx . mmjjmzx^ v-r s p - 

10 0^|5I«(CLTII|!|^5L^, 8 0-C/12 0& 
TK-t&ftiiZ. <Xlz. EBffiM^aSrffl^T. 1 

7. 4MC/cm^xmm^n^tz. mz. 8 ox:/ 

1 2 0#TPEB^->^£0*». *£*£fflVvt^mEut 

miMM. m^xTMAHTWJwm (SOTfttt 
S3NMD-W) zm^xus;xws?->(?>ffl&£fti 

fc. ^CO^*, HI 2t^-r«J:a^. ®0. 2^m<7)E 
[00 75] SI2<oi^xhttftmfS#ligW 

6~i 3iz^x wmtz. 

mmm6. ^oisisxhttmtLx. il*x7?x 

XU-v7KW3}5£TfKWle?)20v/t%7m%l: Ztl 
«ll OOgCS*: 4 00g£jDi.. m&X6#f®til 
tfm&l. ^Ut'^T-b^-^BiKW3, KW1C0 

[00 76] IBtW7. »20M/5>XMffli:LT, * 
*W6<0!lf 'J t'x^r-fe^-yMSflifcfU?, #y fx. 

;wr^3-;M»]ii> *wy ^«*^it^iii ( a* 

ftfcj&ttSL x^dxws 5 0 0). x^y-m^ 
Wyiftl^(ARCOchemical11*> S 
MAI 000. 1 44 0H) fcJfJWC, fygf?l|6fcll8l 

loon] ms&m8. ^vufzhtmttx. i 

(H#lM-r-SFa8S. 1M^370) :100gt 



35fi*:78 0g. IPA : 4 0g5r^CT6^fiaJSJf 

[0 0 78] Hifi«9. ^2^^Xh«^fcLT. 1 
L*X75X3£fl!VvC. (N-^hdfv-^^) 
^xfi/y«I:i00g, (N-.Xh*^***) 
t HD^f^X^-Uy^ : lOOg. N-^h^S/** 
: 1 0 0 g+fc. fcfi* : 8 6 0 g» I 

pa : 40 gzmuizx6mmimB.-&L, zti?ti. 
m ovft%cQx.j-i'ymm*.®mftt:. 

[0079] HifeWlO. m2cr>\sisXhmitLX. 
H^W6T#^#y h'x;ur-fe^-;K0KW3*^?K : 
16 0gfc. HifiW8T'#^h^^f-o-;M7S 
: 2 0 g, t$* : 2 0 g£££TC6$l8lttfKl 

[0080] $mMl 1. m2(7)^xXhff^fcLT. 
^1^6T#Jt--Ky t'xyUT-fe^-;^KW3*^t : 
16 0gfc. Htfe«9T#/i (N-*h*S/**/l/) 

h*i'x.i-uymm*®m: 20g, (n-*^^ 

f-rt-) t Fn^xf-wyglS: 2 0g. N-*b3f>" 
2 0g+tC -eil'fil. m. : 20g^S 

[0081 ] HitWl 2. SfS2<7>l^Xb*mfcLT. 
H9tW6?»fcsK!/ t'x/l/r*?WU9KW3*}§?£ : 

16 0gfc. |Qfe0ll9Tt#^b^vXf-L,>-^?Kjg 
?&910g s 2 0 g. 3 0gfcM*: 2 0g£-*-*l-fil 

?^«c^£*^x?TOJT&.S>* h^xf-u 

i4g*£>j§iJ£a>\ ttl lwt%. 20wt%. 2 7wt 

[0082] mmi 3. m2cou s JxhtLx. mm 
W6xfttz5wt%<7)xv v-ivr^f-^wmimm 
<r> l o o g fcu HifefifJ 7 ri*fc*»ttttifi«fiS<o 3 *> » 
#y t*x/UT/W3-/H8H*) 5 w t %7KJg?a^ Og. 3 

5. 3g. 72. 2g*a^u mstt. 

iSo-LT. 'J h'x;ur -fe ^ -/WttBk * U V-iV7tV 

[oo83] <xic mmuisx hw-yMj8.<v£im 

14~2 2(CO^rSJBHn>. 

Hiswii4. iog0ii3-e#^iwv'^xhy^-y*« 

BtiLZtifzS i »>xyN-±K, HiSMl 2T#^2<7) 
U^xhWS*. ?STU ^tV3-hLfctt. 85X: 
/7 0&X-7»<-7t:fil\ ^2<7)U : Jxmt:m^. 
Itl.mz. 1 2 0X2/9 0&? $*>>y (M 

Tsaisffvv immmzmtsmmL, m< 9 ox;/9 

w-y±.\zm2wi;xY%mm*m&LL. Hi3»c 
^■txoiz. ^couisxhw-yzBtfLUz. mi 



JP0010073927 [file://C:\Documents and Settings\astaples\Desktop\Patent Downloads\JP0010073927.cpcl 



Page 11 of 17 



(11) ftim 0-7 3 9 27 



mt ix. mmmm^it^txmmmm 

<r)VVxbW-y*MXZW%.Ltz. Z<rte&*mi 

vmti z t m&Tbh z t . 

[0084] mmi 5. ««M2T»fcJBl^yx 

tifcKw i vmtikimm^cnvvx vmt ixm 
?£trK m2<7)wjxhmm&it:. mz. imm 

\Z. \ 50X1/9 O^X^l^y^-f (MB) fcff 

m\ tmMtmmu m^x 1 1 ox:/9 os> 

T^X^'<.-^'^^T^ii:{cJ: , ), HI 3J;:^U:t>4> 

fcPiaifc, miou^b^^-yT*^*-^?- 

820l^XbA-;?-yw*-/Mg£ai*&mi LT. 

£ffl***fr->fc*afcli» WO . 14/xnu 
«*tff**V^tl4. #0. 1 1/xmJfrJsLT^ 
fc. i<0*^, MB^-^«fc^;|SW3ttff3ifcteJ: 

1 ffivvx bmmiz3mmti s ®<&&ztit:. 
[0085] mmmi 6. sofcW2T»fcjiJi<oi'5>x 

»**ru xtrya-mtft. 8 5XV7 0frrr 

10 5*C/9 0^ 115°C/9 0g.\ 12 5X;/9 0 
f^E«»>*fr'C$*5«'y* r '<-? (MB) 2rfifV\ 

&Mffl*»fti!lJtU «wc 9 OX/9 0#"Wtt h< 
-^S-ffdc:t{cJ:0, 01 6fc>i**J:3fc, %\<n\» 

Hi 6{^r®2<ow> f ^h^-yo*-;i/@, 7-r 
y^-y&tf&^u^-yKfcitsx^-xfcSi 

ftM 2 TJMt Lfc 0 . 4wmf^ Xtf>*-/W\'*- yco 

m. axv* 54 »v->tmmuw-yiz}5 
vz>x^-xm4x&, mmmmkcoi'isxh'w 
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